(D6S477, D18S535, D19S253, D15S659, D11S2368, D20S470, D1S1656, D22-GATA198B05, D8S1132, D4S2366, D21S1270, D13S325, D9S925, D3S3045, D14S608, D10S1435, D12S391, D7S3048, D17S1290, D5S2500, D2S1338, and D16S539). [4] The polymerase chain reactions (PCRs) were conducted using a GeneAmp PCR 9700 Thermal Cycler System (Applied Biosystems, Foster City, CA, USA). The amplified products were separated by capillary electrophoresis on an ABI PRISM 3130XL Genetic Analyzer (Applied Biosystems, Foster City, CA, USA). Data were analyzed using GeneMapper ID 3.2 software (Applied Biosystems).
Statistical analysis
Allele frequencies and forensic parameters were evaluated using ARLEQUIN version 3.1 (University of Berne, Berne, Switzerland). [5] The Hardy-Weinberg equilibrium (HWE) of each locus and the linkage disequilibrium (LD) for all pairwise STR loci were tested using the Genepop version 4.0.10 software package (Bataillon, France). [6] To estimate Nei's genetic distances between the Tibetan, Uyghur, Mongolian, Chinese Northern Han, [7] and Chinese Li populations, [8] DISPAN software and MEGA version 6.0 were used to construct a dendrogram.
Quality control
All laboratory procedures have been accredited according to ISO17025. [9] Laboratory internalcontrol standards were employed according to the recommendations published by the Paternity Testing Commission of the International Society for Forensic Genetics. [10] results and dIscussIon Allele frequencies and forensic statistics of each locus from the Chinese Inner Mongolian population are shown in Table 1 . All the 22 STR loci were found to be polymorphic. Among them, D7S3048 showed the highest observed heterozygosity (Ho), discrimination power (DP), and probability of paternity exclusion in trios (PE [T]), with values of 0.864, 0.968, and 0.723, respectively. D10S1435 showed the lowest Ho, DP, and PE (T) with values of 0.752, 0.894, and 0.513, respectively. The cumulative match probability was approximately 1.574 × 10 −27
, and the cumulative PE (T) was 0.9999991. Deviations from HWE were detected for D11S2368 (P = 0.007). However, after Bonferroni correction (i.e., P = 0.05/22 = 0.002), [11] none of the loci showed significant deviations from HWE. Thirty-one pairs of loci showed significant LD (P < 0.05) among 231 pairwise comparisons [ Table 2 ]. After Bonferroni correction (P = 0.05/231 = 0.0002), only the D11S2368 versus D15S659 and D11S2368 versus D20S470 pairs still showed significant LD (P < 0.001), possibly due to a sampling artifact because these three loci are not on the same chromosome. Therefore, these 22 STR loci could be treated as independent loci at the population level in the Chinese Inner Mongolian group.
Allele frequencies and forensic statistics of each locus from the Chinese Tibetan population are shown in Table 3 . All the 22 loci were found to be polymorphic. Among them, D7S3048 showed the highest Ho, DP, and PE (T), with values of 0.900, 0.957, and 0.795, respectively. D3S3045 showed the lowest Ho (0.720), D4S2366 showed the lowest DP (0.856), and D10S1435 and D9S925 showed the lowest PE (T) (0.5201) values. The cumulative match probability was approximately 5.463 × 10 −26 , and the cumulative PE (T) was 0.9999997. Deviations from HWE were detected for D15S659 (P = 0.007) and D4S2366 (P = 0.007). After Bonferroni correction, none of the loci showed significant deviations from HWE. Fifty pairs of loci showed significant LD (P < 0.05) among 231 pairwise comparisons [ Table 4 ]. After Bonferroni correction, the D11S2368 versus D15S659, D11S2368 versus D19S253, D11S2368 versus D2S1338, D14S608 versus D20S470, D15S659 versus D17S1290, and D2S1338 versus D7S3048 pairs still showed significant LD (P < 0.001). This result may be due to a sampling artifact because these six loci are not on the same chromosome. Therefore, these 22 STR loci could be treated as independent loci at the population level in the Chinese Tibetan group.
Allele frequencies and forensic statistics of each locus from the Chinese Uyghur population are shown in Table 5 . All the 22 STR loci were found to be polymorphic. Among them, D20S470 showed the highest Ho and PE (T), with values of 0.892 and 0.779, respectively. D10S1435 showed the lowest Ho, DP, and PE (T) with values of 0.749, 0.894, and 0.508, respectively, similar to its values for the Inner Mongolian group. The cumulative match probability was approximately 1.122 × 10 −27 , and the cumulative PE (T) was 0.9999997. Deviations from HWE were detected for D8S1132 (P = 0.041). After Bonferroni correction, none of the loci showed significant deviations from HWE. Seven pairs of loci showed significant LD (P < 0.05) among 231 pairwise comparisons [ Table 6 ]. After Bonferroni correction, none of the locus pairs showed statistically significant LD. Therefore, these 22 STR loci could be treated as independent loci at the population level in the Chinese Uyghur group.
Genetic distance can be measured using a variety of statistical parameters to determine the genetic divergence between populations. [12] [13] [14] Pairwise Nei's genetic distance values between the Inner Mongolian and four other populations are shown in Table 7 . Relatively short genetic distances were found between the Mongolian and Han (0.0056) and Uygur (0.0175) populations, whereas longer distances were found between the Li and Tibetan (0.0365), Uyghur (0.0338), and Mongolian (0.0245) populations. The neighbor-joining tree [ Figure 2 ] showed that the Tibetan group clustered with the Uyghur group first and then clustered with the Inner Mongolian and Han groups. The Li group showed the longest distances between the other four groups, which is consistent with their geographical location in southern China [ Figure 1 ]. These results are consistent with those of previous studies using other genetic markers. [8] conclusIons
The 22 STR loci showed high genetic polymorphism in the Tibetan, Uyghur, and Inner Mongolian populations in China. This study provides basic data for Chinese forensic DNA databases and population genetic databases [15] and has significance for forensic individual identification, paternity testing, and population genetic studies.
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